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(54) MATERIAL FOR IMMOBIUZING BIOLOGICALLY ACTIVE SUBSTANCE AND 
IMMOBILIZING METHOD 

(57)Abstract: 

PURPOSE: To obtain a material composed of a substrate and a polymer compound supported 
on the substrate and having a carbodiimide group, capable of easily immobilizing a biologically 
active substance and useful e.g. as immobilized enzyme, antibody or antigen or a diagnostic 
having immobilized nucleic acid. 

CONSTITUTION: This material for immobilizing a biologically active substance is produced by 
reacting a substrate consisting of a 96-hole microplate made of polystyrene with a diisocyanate 
compound such as 4,4'-dicyclohexyImethane diisocyanate and a diamine such as 1,4- 
diaminobutane, adding a solution of a polymer compound having a carbodiimide group and 
prepared by treating with a carbodiimidation catalyst such as 3-methy|-1-phenylphospholene- 
1 -oxide and incubating the mixture at 60° C for Ihr. An aqueous solution of a biologically 
active substance such as enzyme, hormone, antigen, antibody, hapten, peptide or DNA is poured 
into the well and treated at 37° C for 2hr to immobilize the active substance to the material. 
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[0 0 4 0] *;^y< $ Hffc&tt|gfi60i!S« 
4. 4* -y'7iZJM^>y-( 7x7*- h 1 6 2 g 
^rh7t HD77/8 8 6 g + T * * # 5* *f 3 Ffbftfc 
ft (3-^fJl,-l-7iZj^X^l/>-l-7j-^y 
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4. 4' -y7i-JM^>y<7y7?-hl5gi: 
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ml^miA. 37tT'30^^f> + a^-hlf:. BS 
A8fflt€:!R3l|$5fc&. Xh!/7h7t'y/7;^'J7* 
X77^t*a>yay-^jg (125pg/nl Streplavi 
din-Alkaline Phosphatase conjugate (CL0NTECHt3)/0. 
2M Tr i s HCI , 0.05% Tr i ton-X- 1 00) 0. 1 m I £rJjTJ 

ifit30H> + a^-hlt. OUT. ifeftft 
1 (0.2M NaC 1/0. 1M TrisHCl, 0. 05% Tr i t on-X- ! 00) 
0. 3mlTM0^^3@t^U BEfC. ft#?f!2 

(0.IM NaCl/O.lM Tris HCI. pH9 . 5/50m I MgCI,) 0. 
3m 1 T 1 IliSi (lag p-N i t ropheny 

Iphosphate disodium salt hexahydra te/0. IMNaCI/0. IM 

Tris HCt. pH9.5/50ml MgCU ) O . 1 m 1 tJnix.. ^ 
iaT2^HHfeK(5$-li-fc. 2Ejffi3*ijSi£. &7x;b* 

1 lC*T. 
[ 0 0 5 1 ] 2 

(1) T-f £ D^l/- h±A,ox h VrfV 7 Mis >7)l 
ii 'J 7*7. 7 7 ?--tf=i >x ^y- hwi^ 

<Mf4#^6~iO) K7j;utf >*< ^ Fifc^ttiSiffi l £0 
0. lml£/]DA. 6 Ott 1 P^Pal^f >*x^- h L 
Ac. 7x;U£;<*/-;UTJ:<ft# L. X h U 7 h 7 tr 
i/>7)lti y 7 * X7 7 □ > h/§i£ (12 

5pg/al Streptavidin-Alkal ine Phosphatase conjugate 

(CL0NTECHl2)/0. 2M Tris HCI, 0.05% Tr i ton-X-100) 
0. lmlSlBA, 37tT30^-r> + j^-hL 
fc. 

{ 0 0 5 2 ] (2) ^tb 
ftff WL 1 (0.2M NaCl/0. IM Tris HCI. 0. 05% Triton-X- 
100) 0. 3mlT10^3@iJfe}>L IlC. ft» 
#2 (0.1H NaCl/O.IM Tris HCI. pH9. 5/50al.MgCI s ) 
O. 3 m I T- 1 Ltz'ik* mmmm ( (lug p-Nllr 

opbenyiphospbate disodiua salt hexabyd r a t e/0. IM Na 
Cl/0. IM Tris HCI , pH9. 5/50ol MgCI* ) 0 . 1 m I £ fa 

x;HZO^Tm^lCcfc-5%fe^^^ff 7 t&lZ. &7x 
[ 0 0 5 3 ] HJgfiSJ3 
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N ELI SAffi 9 6 F 7" U — h type C (££^-7 7 -f Mi 
£&5, 7; 8. 9*fflU. 3£5£0*i 1 t li©^ £fi 
[ 0 0 5 4 ] ££0114 

ffltS. 7. 8. 9£fflH. £16^2 <hfit£<&ja»£?TO 
fc. 1 IC^T. 

10 [ 0 0 5 5 ] 3li£0<j5 

^l^^SLfcT-f^D7"l/-h;c0. OlMCOHEP 
ES (pH7. 0) tt^lf;ACTH^7'f H^'J^' 
(^~> ^tt§2) (lmg/ml) 0. 2 

ml^ftU t£<£8&. ^i^HT. ^-/t-** 

(10%BSA££tfO. 01MOHEPES, pH 
7. 0) 0. 2ml£7x;i/fC#2rU 37tT'30^ 
20 7 x;U(7)jgi££J§T, O. 0 1MCOHEP 

ES (pH7. 0) 0. 2ml^^ftb ( iSt^Lfc. C 
(O&ftZ 3 SliOigLfc. ^ACTHV>XlgG (C 
YMBUS/Wtit-ri>XU$f7 KttS. lmg/ 
ml©50%y'JtD-Xii) £0. OlMOHEP 

rs c p h 7 . o) t* 1 0 0 feizftmvfzmmo . l m 

I£7xJHc5*&L. £iST 3 0 7>E*fr£i*:fc££f£. 
/&fK£&T, 0. 0 1MWHEPES (pH7. 0) 
0. 2ml£5i£L. ifefrLfc. d f£ £ 3 ®f£ 0 ig 
Lfc. ^7^7 1 gGt^l gG-7JMU7^X77 
30 ^-t'3>yiy-h (Kirkegaaer I Perr7#7hU 
-tti2, 1 mg/m I C0 5 0 %y U-ta-z^fS) ^ 

0. 0 1MOHEPES (pH7. 0 T 1 0 0 0 fg K# 

ft. mmt&TO . 0 1MCOHEPES (pH 

7. 0) 0: 2m 1 L:co^f^^3® 
SOigLfe. SxJHCgfS^ffc (5 0mM*C7K««IS 
K (PHIO. 0). 5 m M M g C 1 1 . 5mMp-z 
hP7i-JPJ>g2tMJ^A) 0. Olml^j[J0 
3 0t:r 1 etPB^S^^-M/c. 0. INtK^^HU^ 
40 ATKjg^O. 2ml^^^. S^^ff±$itrc. ©T^Tt 
StfrT'4 0 5 nmO©iR<i£iI!fl£Lfc. I^^(7)lif^$:5 
H07xJU <at4S*f 1-5) T-ttoXio ^^lli: 

[ 0 0 5 6 ] M&M6 

^UXf l/>t'- X [Poly (s lyreoe-2% divinyl benzen 
e). 200-400nesh] 5 g^^JiHy-f ^ Kfka^j/gfg 

1. 2, 3. 4. 6. 10, 11, 12, \3(D^mm 
(THFtl Ofgf^) 1 O 0m 1 1C3 O^^^ULf; 

it, 6 0tt38$faHL, TJ^tfv-f ^ Kft^^lKS 



( 
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J*fi*rlfiLTHfclr>e-X (7?>$) (D^n^n 1 g 

6 1 u %/ 1 Om I \Z 3 7t:T*2f§P.1ilffi&, t*-X£ 
^7X7^J^-t^]5'JL &@tK 5 0 Om I Tifefr. 

3 m 1 KJlDA. 2 f§p a E H£coi£i£cO 4 0 5 nmco^ft 

To 

[ 0 0 5 7 ] ^mm 7 

ttlfni g*. Hl£0>i 2 Tffil>fcX Nl/7°h7t'y> 
7;U71 U 7 * X7 7 ^-if 3 >vi7-'- hi§J&3 m 1 tC 
SET 2B# t'-X^^7X7^^-T5&l 
U jSg* 5 0 0 mlfifej*. Xhl/7h7t' 

Xfcfcfc*HT. ^^^J 2 <h[^tiili5t^^?TlK 11^ 
$t 3 m I tcfiQA, 2U#P«U&COi£?&<0 4 0 5 n mCO®7t& 

T . 

[ 0 0 5 8 3 HS£#J8 

(1) PET7^bA±^0DNAt'J^T-WSf 
^'Jlfl/>rl/7^l/- h (PET) 7^;bA£lc 
mX5cm0lJll:^lb, d <0 7 4 )V A ± lc 77 JP* 

5 Kffc&^jgifc 1 - 4 , 6, 10-13co&*0. 
5ml^xe>3-^Tlilf;. CI CO 7 4 )l A $ 8 

7 ^ ;UA£?#fc. t't?>il^tlf:DNAt l j37- 

(^Iffi^l 1 CO L OOpmo 1/ml *££*/§*#) 

fiffliS:ftLT^a^7^;^ (C&CO&CO 
3 H -y V^-O-fu 7 hU 1 0 # RSJ @ jfc L . 

[ 0 0 5 9 ] (2) fcttt 
fcfctlte. CLONTECHfrcOGENE-TECT Detection Systeni£ffl 
^f^li, -ecODetec Uon Pro toco t lift o fc. KTC 

( a ) y a v * > y 
A^7'UA7^i:DNAi^7^i.A^An, 3 % B S 
Ai§$ 2 m I £Ufl*_, 37t, 30^O4^a^-ht 

(b) Xhl/7 , h7t'y>7i^'j7tX77^-t'3 

> v^y- ho&SB s a$&£©3ii$£&. xht/y 

h7t'yy7i^ l j7^X7 7^-t'3>yay-hJ§ 
aUmffcttl*., 3 0 >*jl^- 3. 

(c) ifc# 

1 (0.2M NaCt/O.lM Tris HCI, 0. 05% Triton-X- 
100) CO 2 m I T 1 0 fr-^ 3 Eft^T*. 

(d) A'7 7 7-^ 



8 ) tlfl¥ 8 - 2 3 9 7 5 

14 

ft#f£2 (0.1M NaCI/O.lM Tris HCl, pH9.5/50ml MgCl 
:) CO 2m I T 1 5. 

(e) f£fej£fE 
gftj$& (ft#?£2 (O.l.M NaCI/O.lM Tris HCl , pH9. 5 
/50ml MgCl: ) CO 1 m I + B C I P ®m (SOrag 5-Brono- 
4-ch loro-3- i ndolylphospha t e/900ml Dinelhylfornanid 
e) 3. 2u 1 (50mg Nitro Blue Tetrazoli 

na/1. 8ml 70Xme t hano 1 ) 6. 4 u \) lml^A, I 
3 5ffl»feE*;*li-*. 

10 ( f ) 

[ 0 0 6 0 3 £5£#i9 

(1) P E Tl'vCOX h h7 t'y >7i^ U 

HJM&eU 3 fcBtt©2rffi-e;*J^*> ? < i= rMt&&»« 1 - 
4, 6, 10-1 3^iitAc7Y^AC. Xhl/^h 
7 tf v > 7 ^ 71 »J * X 7 r ? - ir 3 > v a. y- h 
. (125pg/ml St reptavidin-Alkal ine Phosphatase con j a 
gate (CLONTECH^/0. 231 Tris HCl, 0. 05% Triton~X-lO 

temzm it^<c^7 -< Ji/z* (y^>^) tc&co&cos 

H -y h^7o 7 hi. ^Z&T 1 0 fizgig L£. 
[ 0 0 6 1 3 ( 2 ) ^aj 

(a) fcft 

ft#&l (0.2M NaCI/O.lM Tris HC1, 0.05% Triton-X- 
100) CO 2 m 1 V 1 0»^O3@ifcj*Lt. 

(b) A*-y 77-^i 

&#f£2 (0. 1M NaCI/O.lM Tris HC1. pH9.5/50ml MgCl 
i) CO 2 m 1 "C 1 ®«*l/fc. 
30 (c) B£&fE 

Ili^i (i5t#f&2 (O.IM NaCI/O.lM Tris HC1, pH9. 5 
/50ml MgCl, ) CO 1 m 1 + B C I P ®m (50ng 5-Bromo- 
4-chloro-3-indolylphosphate/900nil Dimethyl form an id 
e) 3 . 2 u I + NBTi (SOmg Nitro Blue Tetrazoli 
urn/1. 8ml 70%ethanol) 6. 4^1) Iml^jto^., ^ 

co m m t* 3 m m % & r m z # Ac. 
(d) ism 

^m^g 2 (C ^ r 0 
[ 0 0 6 2 ] 1 0 

40 (i) 73 ^X±-\COD N A^" U 3T-CO@^ 

HifiM3(!:HfllO*ffiT'//7Xiffi{;*;^yWi Hit 
&ty)®mi-4. 6. 1 0 - 1 3 ZfoM L. USS^ 3 <h 

(2) ^iU 

[ 0 0 6 3 3 HSg^j 1 1 

(1) JL-\COX h U'7 r h7 t'^>7;U77 «J ^X7 

7 ^ — -tfa > ya y- hco@^ 
50 HBfi«3 1 0 %*)\,#V<< 
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5 KfcStofcft I -4 6 . 1 0~ 1 3 £&fSL. ni&m 

7 7^ -if 3 > >* ay- h£@£Lit. 
(2) 

£3i 2 ii^-r. 

[ 0 0 6 4 ] Hj^^j 1 2 

(1) ^^±^CODN A*'J 37-(Dl^ 

F<b£#)jgi& 1-4. 6. 1 0- 1 3 £8fflU 3lj^J 

< 2) 

2 fC^-To 
[ 0 0 6 5 ] 1 3 

(1) iStii±^©^huyh7t*'>*>7Jl'* , J*X77 

HJfiffl 3 tH*i<7)^^-C««affilC 1 0 %fi)l,$zs<t a 
KfcSttfcftl - 4, 6. 10—13 U. 20 

(2) ^aj 

J^UX77^-t'3/yay-h^^{Ult. *£JH 
[ 0 0 6 6 ] A. ±sS^lj!fg0i| 8 - 1 3 IC^^T. &*<0 

2 1 0 Ocm - ltti££>#;i/tfx-f5 H 30 

[ 0 0 6 7 ] mmm 1 4 

5tt (TbatnanttS. 3*S#^4 2) £*^tfv-f^H 
1.2.3.4.6. 11, 10. 12. 1 3 
(THFT2 0{S$7&) iZ 1 Of^jlff Lfc&. 6 
013. 3 0 #038:8 U a^*x-f £ Kffc£&»ffl*« 

[ 0 0 6 8 ] 1 5 40 

«8l5»iC. HJ^^4 tfsJ&TX h l/7'h7 fy>-7 
;M'J*X7 7^-t'3>yay-h^S^l^ilil 

Ac. 8*&$2ic;kt. 

[ 0 0 6 9 ] 1 6 

^D7<{J^- C&±7 4 frhfrm. fr*<7\ ?l 
SO. 7am) ZfifrXiSI zpitStommi. 2. 
3.4. 6. 10. 11. 12. 1 3(D^K«[ (THF 
t2 0MI 5 J lO^fSJgRLfca. 6 o*ct-3 ott^i 

v-r ^ Kft^^yn ? >y> >y so 
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-f if- •> a > ^Molecular Cloning 9 . 3 1 -9. 5 1 (Mo 1 ecu 1 
ar Cloning, a laboratory manual second edition, co 
id Spring Harbor Laboratory press 1 989) (I A: r> X ?T 
of:. 

[ 0 0 7 0 ] SstBttttli, DNA^f 17-^3- (mS 
jtttSl. DNA MW Satndard Markers. A -Hind 111 Diges 
0 1 u g £ 1 %7Jin-z¥)l,m%1X§))T'ftm Ltz'ik 

C(D^>yi/>l;^tt'7'J h7>X7 7"l/i. * ^ 
T. A DNA (SfiliittS. bacteriophage Acl 857 S 
ao7 NAs) STRATACENE.fr I* . Randois primerBri 

otinylation KU£ffl ^Tf£l£ L t*:*^ >ft7 P P-7 r 
0. 5tfg«:/W^'J^XL/:. h7>X7 7 - 
- KD-fe^a-X/>7'U>fCfT^^ ; 5^- + >^ 

^>^->f □ >7 r ux;fT^nTH6u vsawtt^ji 

ffM*, ^ rMfc^ttn- h / >7'l/>l:^l 

TtiiT^nr. it t> i:/\-f 7'J y-f -fef-i'a XDMkftM:: 
&ftLfCo ^bi:, ^thli. STRATAGENEttll, Flash 
0»&£) Detection Sy s t em \Z £ O tt r> Tz . ^CD& 

(om^a^*- >® o o^y^jua*. x^7^;uat 

[ 0 0 7 1 ] tfc»04 1-15 

5 ctlilfcKfflJILTtt&Wt L/c. 2(0 
[ 0 0 7 2 ] tfc&^J I 7 <ft*&lCcfc£DN AO&ffl) 

77-/^^-M13mpl80lac' Z pgJgc^O 
7;i/f^a-->y^< h«^^b29ba s e 
L . DNAafiUfil (MlLLIPOREfr^. Cyclone Plus DNA/ 
RNA Synthsizer) IC<£0, &T<0£gI2#] <7) D N A 
fifcLfc. iIOp^DN A<0 3 ' *38fr£ 2 &§<&ffi#l(D 
fclEKIi. ^^^JICX hl/7'h7t'y>7i^U7^ 
77^--fe*3>vj.y-h^>/^$:^^-r6/i66iC. 
t^f >7^77 ^-;U7^y< h (MILLlPOREfr^) 
£. 5' *^{Cti. 7^/'J>77- (MILL1P0RE?±^) 
fc^^Astz. ft. t'tf>7^77il/7S^ h ii. 
BT'7 ^ / 'J >/7-li. H 2 N - T'^Lf:. 
^gg^!2 

5' H2N-GAC GAT CCC CGG GTA 

CCG AGC TCG A AT TBC 3 ' 
[ 0 0 7 3 ] l//^7<^D7'l/-h (SUM1L0 

N ELlSAffl96Fy V- Mype A (ft^^-^7^< hfr^. 

^®t^7^yg) osftic 2 %yju^;u7^xt h (m 

BSifjgS (pH7. 4) 0£0. lml^^7)ft 
L. ^ST'2B§Po1&SL^. *T2[5Jifc#&. 7=/U 
tt- Wf>IS^DN A*'J (±12 
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m&&W2 <d i o pmo i /m i mm*®m®®) 0. %%&HZ*t. 

1 m t £ 2 % y;U*;U7^x t K«S»>x;P 5 n 0 [ 0 0 7 4 ] 







m 




WdVB. (Ab s. ) 


WSL 




i 


i 




DNA 


4 4.1 
±0.7 


0.4 9 
±0.0 4 


2 


i 


PS J* 




10. 9* 1 

±0. 9 


0. 67* 2 
±0. 08 


3 




psm 


DNA 


3 0, 7 
±0. 5 


0. 49 
±0. 0 2 


4 


5, 7-9 






1 0. 6 
±0. 4 


0. 62 
±0. 07 


5 


1 


psss 




5. 07 
±0. 03 


0.9 7 
±0. 03 


6 


1-4, 6, 
10-13 


PSti^-X 


DNA 


1 00 


1. 5 


7 


1^4, 6, 
1 0-13 


ps**vr-x 




5 5.5 


0. 5 


1 7 




PS« 


DNA 




2.6 1 
±1.36 



[2E2J 

















8 


1~4, 6, 
10-13 


PET7^A 


DNA 


o 


X 


9 


1-4. 6, 
10-13 


PET7-fM 




o 


X 


1 0 


1-4, 6, 
1 0-1 3 




DNA 


o 


X 


1 1 


1^4. 6, 
1 0-1 3 






o 


X 


1 2 


1-4, 6, 
10-13 


m& 


DNA 


o 


X 


1 3 


1-4, 6, 
10-13 


msi 




o 


X 


1 4 


1-4. 6. 
10-13 


mi 


DNA 


o 


X 


1 5 


1-4, 6, 
10-13 


m& 




o 


X 
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( 11 ) 



ftP,?} ¥8-23975 



[JlifiBJ ¥f£6*E8 ft 2 3 0 
[^ffiffiiE 1 ] 
[*IIE*t&#*I£] <HSD3 
[*jE»*JSg^] 0 0 0 4 

[*SlEF*l£] 

[ 0 0 0 4 ] X. 

(P. J. R . Day, P. S. Flora, J. E. 
Fox. M. R . Walker, Biochem. 
J. , 278, 735-740 (1991) #*0 

($. C<0«a*(CJR-r*te©^Tjilct?UT(i. Sore 
n R. R/Mette R. L, Svend E . 
R. Anal. Biochem. , 198. 138-1 
42 (1991), Jonathan N . K . Jos 
eph L.W.Joseph P.D.Rachel 
E. M, Mary C, EugeneL. B, Nuc 
leic Acids Res., 1 5, 2 8 9 1 - 
2909 (1987), Allan J. M, Jeff 
rey R. B, Terence W. P. Bioche 
m. J. . 191. 276-279 (1990) J. 
A, Running, M . S. Ureda, Biote 
chnirues. 8. 276-279 ( 1 9 9 0 ) f 

i:Et^ntt^. ) 

\*to&M&lz ( J . Sambro 
k, E . F. Fritsh, T. Maniatis, M 
olecular Cloning, Cold Spr 
ing Harbor Laboratory Pre 
ss. Second Edition, page 2. 
109-2. 113 and page9. 36-9. 

4 6) L/to. t< z n-ju-v hkzfonwmzvTm 

£ ( G . C. N. Parry, A. D. B. Malco 
1m, Biochem. Soc. Trans. , 17. 
230-231 ( 1 9 8 9 ) ) 
-f 

1^8*1 IE 2} 

[®i£tt&mm&] 0060 

[ 0 0 6 0 ] -£fcW9 

(1) PETl^XM/yh7b'y>7i^ l J^X7 
4. 6. 10-13&tfifiLfc7-f^/»IC, XFU7F 



( 1 2 5 p g / m 1 Streptavidin-AI 
kaline Phosphatase conjug 
ate (C LOKTECHI/O . 2MTris HC 

1,0.05% Tr i ton-X-100) 

^ti^y 4 \Z*$<D&<D 3 F y F ^-3 7' 

o h t, ^igT 3 1 0 ftPel@£LAc. 
[^£*iiE3] 

mjEtimmu^} o o 6 2 

[J$IErt&] 

[0 0 6 2 ] 1 0 

(1) ^^Xi^DNAt'J^-OHJl 

£^&f£l-4, 6. 10-13^^11, 3l5S#i8_£ 

(2) fciij 

2 ic^-t. 

[#8*1 IE 4] 

[^iE>tfas^^] mmm 
[®iEttmm&£} 0 0 6 3 

[J$IErt£] 

[0 0 6 3 ] 1 1 

(1) fiyTsh^VX hI/7 , h7t'y>7i^U^^7 

7 ^ — -t? 3 > v jl y — f <d @ ^ 

^ Ffc^&iS 1-46, 10-1 3?:iiU 
Ul^lW^fei:J:0Xhl/7 , h7fy>7J^'J^X 
7 7 >yay- F£@£L£. 

(2) &tfc 

i^U*X7 7^-t'3>yay-h$^ailAc. J££ 
[#£t*iIE5] 

[» iE»*3ia€] 0 0 6 4 

imjEum) mm. 
[0064] 1 2 

(1) ^tg±'\ODN A*'J 3*^-<D@£ 
H^€^ 8_iPimo^iiT^fea®^ 1 0 %*J iUtfy-f ^ 
Ffl:S^i&l-4. 6, 10-l3^Sil, n&M 
S_t m tic^^fi fc <fc 0 D N A £ @£ L fc. 

(2) 

^&^8_<hf^&O;SaC£0@£DNA£&ffiL/i:o IS 



i^mmiE 6 ] 

[*$IE##iJI§£] 0 0 6 5 
[»iE*tt] £1! 
[*liErt&] 

C 0 0 6 5 1 HSS0*J 1 3 

(i) m&±.^<D?s h i/y h 7 1 # v>r;uyj 77 



[JifflB] ¥f&7 ^8 2 3 B 
[^£c*iIE 1 1 
[fcflEtt&^gifc] QflM 
[JiiEtt&JSBfc] 0 0 0 5 

[ 0 0 0 5 ] 

6 © ffl 7 v h\ -f 7y7t-htNa 

BH^CNfcOio^filJl^SnsWO^, ft 

ffitt«JH£^f±&tt<B<!:5 b^-7jfc7^ 

friifc&fc untfft e & u t u 3 <); ? c . Mfef^^nji t 
i^mmjE 2 ] 

l«IE*t*SSifcl 9110 ft 
[^iE^^^SS] 0 0 15 
[*SIE75£] £3E 
[*liEl*l£3 

[0 0 15] ±£S«0^tt<tLTii. 0*1*. tf, 7^;U 
A, 1ST, J&SltS. (t'-X, Xh'Jy^, v;i/^ 

[3^*1 IE33 
[*§IE#&ft&£3 ffllfflft 
[MiE^^^g^] 0 0 19 
[SfIE?7&] £M 
[*§IEi*l£] 

[0019] x. $aicSi$nsctT*4^. 

telCb^attihafltLTtt. -OH. -NH^. -CO 



^1¥ 8 - 2 3 9 7 5 

KftSttiSiflt I - 4. 6. 1 0- 1 3 ^ISU UttM 
9_<k|S|«<0^ffi*C cfc 0 Xhl/yh7t*y>7J^'J *X 

(2) 

££2 l:^T, 



OH. -SH. - NH7;i/*;U*^££-f 1 
^EA>£, 7f »«^-f 7 ->7*- h 2 qt^t <Dfrfo\Z £r> 

[#£*|IE4] 

[JHE*f£ftJii£3 B^^* 

l*SIE#*EB£3 0 0 5 2 

[*$£;£&] £sE 

[i$IEf*l^3 

[ 0 0 5 2 ] ( 2 ) 

l (0. 2M NaCI/0. IM Tris 
HCI, 0. 05%Triton-X-l00) 0. 3 
m I T I 0 3®ifci*L, BEfC. ft#&2 (0. I 

M NaCI/0. IM Tris HCI, pH9. 
5/50mlMgCI 2 ) 0. 3mlfl [sl*5tv£ l>tz 

gli&?£_Ll mg p-Nitrophenylp 
hosphate disodium salt he 
xahydrate/0. lMNaC I/O. IM T 
ris HC1.PH9. 5/50ml MgCl 2 ) 
0. lml$:lH]^, SiST2!5r.SI£feKJ6<*ii:fc. 21$ 

[¥^^IE5] 
[»IEtt*ft3i£] tpJIfflft 
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